Molecular basis of Trypanosoma cruzi-induced immunosuppression. Altered expression by activated human lymphocytes of molecules which regulate antigen recognition and progression through the cell cycle.
The mechanisms by which Trypanosoma cruzi causes dysfunction in normal human lymphocytes was studied by using an in vitro system in which purified parasites and normal peripheral blood mononuclear cells are co-cultured in the presence or absence of mitogens. Our results have shown that T. cruzi impairs the expression of receptors for interleukin-2 (IL-2R) and transferrin, activated lymphocyte membrane molecules which play key roles in controlling progression through the cell cycle. T. cruzi also downregulates the expression of constitutive lymphocyte molecules (e.g., CD4, and CD8) involved in the interactions between antigen-presenting cells and T lymphocytes as well as the expression of T cell receptor (TCR) and CD3 molecules. The latter molecular structures are physically associated and are responsible for signaling and transducing activation events resulting from antigen binding. Stimulated B lymphocytes also display reduced IL-2R expression in the presence of T. cruzi. In contrast, neither the expression of EA-1 molecules by T lymphocytes nor that of CD19 and CD20 molecules by B lymphocytes is affected by this parasite. Thus, the T. cruzi effects are selective, not indiscriminate. The activated T cell populations affected by T. cruzi show concomitant reductions in the levels of expression of IL-2R and CD4, IL-2R and CD8, IL-2R and CD3 or IL-2R and TCR as well as in their capacity to proliferate; 3H-thymidine uptake decreases and there is a massive arrest of cells at the G0/G1a phase of the cell cycle. The immunosuppressive effects of T. cruzi are reproduced by a protein molecule(s) released spontaneously by the parasite termed TIF (for trypanosomal immunosuppressive factor). We report herein that TIF does not compete with IL-2 for binding to IL-2R and that shedding of IL-2R is decreased in the presence of T. cruzi. Moreover, the intracellular level of IL-2R was found to be lower than that found in control cells cultured in the absence of parasites. These results suggest that suppressed IL-2R reflects a modification induced by T. cruzi at a time coinciding with or preceding IL-2R mRNA translation. Studies are underway to identify the earliest process targeted by T. cruzi.